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Presentation Outline

What is forest carbon sequestration?
How do forests affect climate change?
Where are California’s forests?
What forest management methods 
affect sequestration?
What is the up and the down side 
potential?
What are the policy options?



What is forest carbon 
sequestration?

Conversion of atmospheric carbon 
(CO2) to complex molecules in trees.
Forest carbon pools
–Bole or stem (live)
–Crown: branches and leaves
–Litter and duff
–Below ground: roots and soil
–Dead wood (standing and down)
–Wood products, landfills, biomass



Graphic From: Bonan (2008), Science



Forests Globally

From IPCC 2007 Fourth Assessment Report, ch. 1 and Synthesis Report, ch. 2.

“…the amount of carbon dioxide in the atmosphere has increased by about 35%
in the industrial era, and this increase is known to be due to human activities, primarily 
the combustion of fossil fuels and removal of forests. Thus, humankind has dramatically 
altered the chemical composition of the global atmosphere with substantial implications 
for climate.”



California Forests

12.4 million hectares
Nearly 1/3 of California Land Base
Water, Wood Products, Recreation, 
Ecosystem
Urban Forests (5% of Land Base)
Store 8.5 Billion Tonnes of CO2e

“In 2003, growing vegetation in North America removed approximately 500 million tons of 
carbon per year (± 50%) from the atmosphere and stored it as plant material and soil organic 
matter. This land sink is equivalent to approximately 30% of the fossil-fuel emissions from 
North America.” Source: The First State of the Carbon Cycle Report (2007)



Forested Ecosystems of California



Carbon Stored in California Forests

Source: Fried and Zhou (2008)



Forest Management Methods

Avoided deforestation
Afforestation and Reforestation
Forest management
–Natural stands & Plantations
–Resiliency (to disturbance)
–Adaptation
–Site occupancy
–Species composition
–Wood products



Consider History

Forest Supervisors Meeting, San Francisco 1911

Journal of Forestry, 9(3), 1911



Potential Sequestration
Concept of No Net Loss
– In Growth or Sequestration
– In Stocks
Defensive posture
– Protect existing stocks

AB32 2020 Target Reductions = 174 Tg CO2e/year
California Aboveground Forest Stocks = 5,980 Tg

– Adaptation planning
Offensive posture
– Maximize sequestration
Protect and enhance
– Biological, ecological, social, economic, etc.



Policies

AB 32 Scoping Plan
–Conservation
–Forest Management
–Reforestation
–Afforestation Urban Forestry
–Fuels Management
Requires State/Federal Coordination
Measuring progress: Inventory and 
Monitoring



Interagency Forestry Working 
Group (IFWG)

California Board of Forestry & Fire 
Protection
California Natural Resources Agency
Members
– Cal/EPA, Cal Fire, ARB, DFG, DWR, CEC, USDA 

Forest Service

Purpose: provide recommendations and 
technical information to assist the Board in 
achieving AB32 and adaptation strategies



IFWG Principles

Protection and Conservation
Resilience
Restoration
Utilization
Mitigation
Adaptation

Track progress on www.bof.fire.ca.gov



More to Come…

CARB Cap and Trade Program
–Targets
–Offsets

Western Climate Initiative
Revised CAR forest protocols
Revised forest sector inventory
National
International



Questions/Comments
Tim Robards
tim.robards@fire.ca.gov


